Inter (Part-I) 2019 


Group-l 


Mathematics é 
Time: 2.30 Hours (SUBJECTIVE TYPE) 
os SECTION-| 


NN 
2. __Write shart answers to any EIGHT (8) questions: (16) 
(i) lf z, and z, are complex numbers then show that 


EES Let Z,=a+ib and z,=c+id, then 
Z, + Z, = (a+ ib) + (c + id) 
| ™ =(atc)t+i(b+d) © 
« (Taking conjugate on both sides) 


=(atc)-ib+d) 
= (a ib) + (¢-id) =z, +2, 


al 


(ii) Find out real.and imaginary parts of (./3 + i) . 


EB tet. cos 9 = 3 and rsino=1 where 


2 = (3) leant =3+1=2 and 6 = tan" ch 30° 


* So, (/3 + i)° = (rcos @ +irsin@) 


? 


= (cos 30 +.i sin 36) (By De Moivre's Theorem) © 

= 23 (cos 90° + i sin 90°) | 

=B0+i.1)=8i | 

Thus, 0 and 8 are respectively real and imaginary parts of (,/3 + i)°. 
(iii). | Factorize a? + 4b, 
Ans4 a2 + 4b? = a2 — (2ib)? 
= (a)? - (2ib)* = (a - 2ib)(a + 2ib) 

(iv) | Define power set of a set and give an example. | 


EGE A set may contain elements, which are sets themselves. 
For example, if: C = Set of classes of a certain school, then 


- elements of C are sets themselves because each class is a set of 


students. An important set of sets is the power set of a given set. 
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The power set of a set 'S denoted by P(S) is the set 
containing all the possible subsets of S. 
(v) Define a bijective function. 


EXIS> |¢ fis a function from A onto B such that second elements of no 

two of its ordered pairs are the same, then f is said to be (1 ~ 1) 

function from A onto B. Such a functicn is also called a (1 - 1) 

correspondence between A and B. It is also called a bijective function. 

(vi) Construct truth table and show that the statement 
~(p > q) > pis a tautology or not. 


a Since all the possible values of ~(p — q) — p are true. 
_ Thus ~(p-— q) > pis a tautology. 


(vii) Find the matrix X if X E _ = ~ =| 


XL al* haz: 
me xe iblesl) «© 
Let, x=[2 ‘| then k ml 


trend = [2 SID SIL 3) 


Comparing the corresponding elements, 


[22 -2b 2at | - im a! 
So-—2d § 2c4+dt 112 ~3! 
Comparing corresponding elements, — 
5a - 2b=-1 (i) 
2a+b=5 (ii) 
5c — 2d = 12 (iii) 
2c+d=3 (iv) 
Multiplying eq. (ii) by 2, then adding in eq. (i) 
4a + 2b=10 
9a -2b=-1 


ga=9 = 
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Put a=1inegq. ee 


5a — 2b = 
—&(1) - aad : 
~. b= 8 


Je? DES oo” [b= 3 
Multiplying eq. (iv) by 2, then adding in eq. (iii) 
4c+2d=6 ,' | : 
5c-2d=12 -’ a” iol 
9c = 18. 
. . c=2. -> Ic=2 
Put c = 2 in eq. (iii), , 
_Se-2d=12 
a. o(2) — 2d =.12." 
an + (Org S12. 3" os 2 a, 
oe : 28d =2 es det 
Hence the required matrix, 


ee 2) 


piace i | —2 3 
(viii) For the matrix A = [2 3 +h find cofactor Pa 
, Fg Oe J 'L4 -3 ‘2 
SD m= ma {2 a 5| 3 aaa 8: 
| ei: Ay2 see m2 " (19-8) = (C18) = 8. 
+ oo fey: 4 | 
(ix). - Without bexpansion show that ie yta 1) =0. 
: : 3 Y a+ +P. 1 
, la Bty 1 
MP Lus=|/p yta 4 
fs “17,.a+8 1 


By(c,+C), 
atB+y Bry 1 
=lat+tBt+y yta 1 
at+tBtry: atp 1 
Taking common (a + 8 + y) fromc,, — 
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1 B+y 4 
=(a + P+ y) "ta, 1 
at+pB Tf. 


=(a +B +y) (0) =O0=RHS. 
(x) When xt + 2x3 + kx? +3 is divided by (x — 2), the 
remainder is 1, Find the value of k. — 
EX Here, P(x) = x! #2x3+kx243 and x-r=x—2 tyks 
By Remainder Theorem, we have 
Remainder 1 = R = P(r) = P(2) = (2)4 + 2(2)> + k(2)? +3 
= 16+ 16+4k+3=35+ 4k 
; 1 
1235+ 4k > 4k=1-35=-34 > k2-S=-F 
(xi) If a, B are the roots of ax? + bx + c = 0, a 0, then 
_ find the value of a? + B2. a 
MS ax? + bx +¢=0 
If a, B are the roots of the above equation, 


a+pa+2 


aB = 
Now a2 + §2= (at B= 2 aB ) 
: af DY ofC)\. be 2G _ b°— b? —2ac. 
| =(4) -2(§)= ae a” Ca? 
(xii) The sum of a positive number and its ‘square is 
380. Find the number. . : 
ihe Let the required number = . 
According to given conetion, we have + x2 = = 380 
x*+x-380=0 - 
x2 — 19x + 20x — 380 = 0 
x(x — 19) + 20(x —- 19) =0 © 
(x — 19)(3x + 20)=0., 
. x=19,.-20 


er enn a cee ee a 
3. Wt sor answers any EGY) gars] 
"s (i) ‘Defin ine partial fraction. 


y ‘nha y 


* 
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Ans aa a. fraction can be written as the sum of separate 
fractions, then these separate fractions are called the partial 
ape of the original fraction. For example, the fraction 


ene + 1)(x—1) can be written as asum of two separate fractions 


a 3 

~ 2x + 1) 204 34) thatis a 
a et, oy Bia a BO 
» (+ 1)(x=1) ~~ 2x41) 2K-1) 


(ii) In the identity 7x + 25 = A(x + 4).+ B(x +.3), calculate 
values of A and B.. 


[Ans 7x+25 A BT 
| Suppose Gy ayx+4) xta7xt4. | 
=> 7x+25=A(x + 4) + BX +t 3) © 


As two sides of the identity are equal for all values of x, 
Let us put x = -3, and x = -4 in it.. 


7(-3) +25 =A(-3+4)+ sli + af . . 
Putting . “ X=-3, | . 

we get 21 #255 AC9+4): 2 ASAI. - 

Putting = X= -4 s 


“we get -28 +25 =-B(-4 + 3) -jB=3 
Hence the partial fractions are: 
| 4 - a 
LRG) +4 


a 4 into partial fractions. 
1 A: all 
Eu -° 3-4 (KF1IK=T 
i 
(x1) (x-1) x+1 xX-14 
1=A (x 1) + B(x + 1) . (1) 
Put x+1=0 
1=-2A _ 
ag 
Now put x - 1 =0 
x = 1 in (1), we get. 


(iii) Resolve : 
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ash 

f 
Noi— 
ml 


OW x I (x— 1) Xt x1 
1 
~~ 2(x + 1) * 2x- 1) 
Which are required partial fractions. 
(iv) Write the-first four terms of the sequence, if 
a, ~a,_, Ent 2,a, = 2. 
EOS Given that a,-a,_,=n+2anda,=2 


For getting required terms, we put 
n=2,3 and4 


For n=2, a—-a,=2+2 

—— a,-2=4 => a,=6 
For n=3, a,-a,=3+2 

=> -6=5 => a,=11 
For n=4, a 47835442 — 

pe 


ay—11=6 => ae 17 
Thus the first ooebing of the sequence are 2, 6, 11. 17. 


(v) Which term of the arithmetic sequence 5, 2, -1, ---- is —85. 
Given, AP . 5, 2, —1, --- , -85 
Here a=5, 

d=2-5=-3 
a, = -85 
n=? 
a =a+(n-1)d 
-85 = 5 + (n - 1)(-3) 
~85 =5-3n+3 
-85 = 8-3n 
3n=8+85 
3n = 93 
33° 
aaa 
n= 31 
Thus a,, = -85 
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(vi) Find three A.Ms between 3 and 11. 
ESE Let a, A,, A, be three A.M's. between 3 and 11. Then 
3, Ay, Ay, Ay, 11 are in A.P, 
Here, a=3,n=5,a,=11,d=? 
Using ° a,=a+(n-1)d 
— ag =n+(5-1)d 3. 


A,=at+d =34+2=5 
A,=A,+d. =5+2=7. 
A, =A, =d .=7+2=9 
Thus three A.M's between’3 and11are5,7,9. — =; 
“ 1 a 
ict Lt me are in G.P, show that common ss isn. 
BD civen 4, ‘be ane ) 


Let r be the common Fatio of the G.P > 


(i) 


a 


¥ 


| ee 
ol— wo red 
i 


* 


‘(i 


7 


TYYUY 
pa | 
re) 
@ 

tb ph 

oad 

uou lt oa 

No — W 

ee 

Se 

woo 

: + ; a 
ed — W@W aN ar 


(viii) Insert two G.Ms between 2 and 16.-, <" 
gAns, Let §_G,, G, be the two G.Ms between 2 and 16. 
Then 2,G,, G,, 16 are in G.P. 
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Here, a=2,n=4,4,= 16 


Weknow a say" 
For n=4, sar 
= 16=2(r) 
316 _ 

4 ‘ _ 2 ~ B 
ro r= a 
Thus G, = ar = 2(2) =4 

G,= Ba = 2(2)2 = 


Thus the two G.ll’s tees 2 and 16 are 4, d. 
(ix) ‘Find the value of n when "C_, = seat 


49 2! 
12711 
ae : "Ci9* 2! 
127117 10f 12! 
~ xO! ~ 2412-2)! 

oe = GC. 

C462 ao 

ne fis 


ix) Show that = 2D lepreserts an integer forn = 2, 3. 


> Let, S(n) = ne +2n a 


1. Eee 
s(1) = 420-2. 1eZ 
Z. eee CARRE TS ke € W, that is, 
. S(k) = + 2k reoresents an integer. 


_Now we want to show that S(k + 1) is also an integer 
Forn =k + 1, the staternent becomes 
_(k+ 1) + okey 


“W242 + I+ 14242 = HE + 2h) + (Gh? + 3k + 3) 
3 
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—————— —-——— nr ee SS CC 
‘ 
. 


5 Vides 22a t\ /3 : 
~ kk mak) ak tke tok a oR +k + 1) 


le: oe : 2 So 
? 5 oe integer by assumption and we’ know that 


(k? + k + 1)'is an integer as k €-W: 


S(k +-1) being sum of integers is.an‘integer, thus the condition - 


(2) is satisfied. Since both. the conditions are ie ed, ‘therefore, we 


conclude by mathematical induction that 7 


| integer for all positive integral values of n. 


: 3 : 
(xi) Expand (1 <5 x) up to 4 terms. 


Ans : _1 ‘ —2 
=4(1-3%) | | | 
i. | es 
me 3x) . (-2)(-2- 4}. 3x)?” (-2)(-2- H\-2=2) = | 
*4 1a. 5) a (3) “3! a 
= Hit + 3x (ater re. air ; 
4 4 * ila is 
+: BK..2ik” . Bie 4 2 
“44 46. “16. Bee’ 7] . valid lif |x| <3 - 
-. (xii) iF x is so ‘small that its square and higher power 
1+2 3 : 
can be neglected, then show that: Wx & 1 tox 
EOD LH.s VEZ + 292 1 - a Ls | ak 


ex 


| 4) (1 ke 
Take (1 + 2x)'2 = = ‘se +5 (2x) OG-). (2x x) t 


={1 +x} Sind x? ind higher powers of x 


Now, (1 -x)7"7 = 14 (- 3) (-x) . oT 


@ {1 +3} neglecting x? and higher powers of x. 


Putting in eq. (i), we get 
LHS ={1+x}(1+5} 
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n 
2 | represents an 


CaC2-) arn | | 


x x? x + 2x 
STH pt xe Sei +5 neglecting x? 
=i1+ 3k =R.H.S. 
’ 4. Write short answers to any NINE (9) questions: (18) 


(i) Find /, if 0 = 65°20’, r= 18 mm. 
Gut Given, r=18mm 


_ 22 
| 
@ = 65°20’ 
_ 20)° | 4° _ 196° 
. = (65 +53) =(65+3) = a 
- 196 


se 


rae . 
="3 *Tg0 radians 
= 1.1403 radians 
i=r0 | 
/= 18(1.1403) 

/= 20.53 mm 


As 


: 2% 12S 2k. ona in. 2. 
(ii) Prove sin Sis 4: sin 3 > sin Q=1i2:3:4. 
IMS LHS =sin?®: sin? 3 : sin? + sin? 5 
= sin? 30° : sin? 45° : sin? 60° : sin2 90° 


(3) -() CB) sap ett8 


— Multiplying by 4, 

=1:2:3:4=RHS 

TE Sante ee. en) a 
eerie g sin 4. sin 3: Sin 9 =1:2:3:4, 
1 -—tan?9 
1+ tan?9° 
, sin? 6 

2 al 

Anss 1 -tan* 0 cos* 0 

RSE ante” 1 sin? 0 


¢no>-:- 


cos* 0 


(ili) Prove cos? 6 ~ sin? 6 = 
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\e 


. a = 
Te aes 

oT tg ergs. eB 

=1+-RHS. 


- 4. Write short answers to any NINE (9) questions: 


(i) Find /, if 0 = 65°20’, r= 18 mm. 


an O_o 40: Hee 
~(6+5) = (65+3) ' 


Given, = 418mm 
_ 22 
8 = 65°20’ 
6= a SEE 780 "radians 
; = 1. 1403. radians 
As /=r0 


(ii Prove sin? 6: 


ant sin) 3 sin? > = 1:2:3:4, 


2x. ae 22. 7k 
Ans! L.H.S = sin 6: sin sin 2: sin’ 5 


| = sin? 30°: SE 45° : sin2 60° : sin? 90° 


OR hcmurres 


Multiplying by 4, 


=1:2:3:4=RHS 


2h. ok, 
Hence sin g : sin 4: 


(iii) | Prove cos? @—sin2@ = 


sin? 5 : sin? >= 1 ce 3:4.) 


1-—tan76 
1+tan’?@° 
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neglecting x? 


_ cos* 0 - sin? 6 
~ cos? 6 + sin? 0 
_ cos? (0 — sin? 6 
ner cae 
=cos*@-sin?O@=LHS _ 

cos 11° + sin 11° ‘ 
cos 11° —sin.11°° 


sin? 6 + cos? 0 = 4 


(iv) Prove that tan 56° = 


Banc Consider: 


R.H.S = tan 56° = tan (45? + 11°) 
_,_tan 45°+tan 11° — 1+tan 11° 
~ 4 — tan 45° tan 11° ~1-tan 11°" 
4 4 sin 11". — 

a OS TI" _ coe 17° ¥gin 17° Lae ’ 

. Sinii® cos 11°-sin11° 
cos11° 
cos 11° +sin 11° _ ™ : 
ene: cos 11°—sin 119 | ‘a. 96° , 
1-cosa_. a 

(v) Prove sin a [fae | 2 

sin? 

Ans4 LHS= eo ail t 


- sina 9 
sin = 2 cos = > 


g. : 
cos 5 . : | 
(vi) Prove cos 20° + cos 100° + cos 140° = 0. 


EXE 1.H.S = cos 20° + cos 100° + cos 140° , 
20° + 100° Ss 

= 2 cos PP O06 at cos 140° 

= 2 cos 60° cos (—40°) + cos 140° 


=2 4 60s 40° + cos 140° = cos 40° + cos 140° 


° + 140° Oo _ a 
, = 2 cos SF cog 40° — 1408 


. ’ y | 
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= 2 cos 90° cos (-50°) = 0 = R.H.S. 


Hence, cos 20° + cos 100° + cos 140° =0 


(vii) Find the period of tan = , . 
EID tan¥ : ia 


= tan (3 +x) 


= tan. > (x +72) 


Hence period of tan = =7n. 


(viii) In AABC, B = 60°, y = 15°, b = V6, find c. 
EE p= 60°, y= 15°, b=6 


As 


As 


st 

a=? 

a=? . 
a+B+y=180° = :° a +60° + 15° = 180° 

a = 180°-75°=105° 

_(law of sines) © 


V6 
c= Bar x 0.25882, 


c = 0.7320 a° 
a b 


Also ———~ = 


sina sinB 


om sin 105° 


~ gin 60° 


a = 2.732, c = 0.732, b bel ,a = 105° 
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(ix) Ifa = 200, b= 120, y= 150°, find the area of a triangle ABC. 


XE 4 =200, b= 120, y 150° 
By area formula, 


Area of =3 ab sin y= 5 + (200)(120) sin 150° 


1°] 
= 200 120-5 sin 180° | = 6000 sq. units 


— 
(x) Prove that r, rf, = 4s’. 


tAns4 ‘L.H.S PC oF “Srae-b ac . 


= AS Ls sA? _ sA® 
(s — a)(s—b)(s—c) s(s—a)(s—b)(s—c). Az 3 
A 
= = saint a (pS heen 
= sA=sAx a 
=s*r As (4 = ) 
=R:H.S _ so proved. 


(xi) Prove sin (2 cos~' x) = 2x 1/1 —x?. 
IS LHS =sin (2 cos“ x) 1 
Let, cos'x=9@ | 
x =.cos0 
Now, : 
' LH.S = sin 20 = 2sin6. eosns 2cos8. 11 — cos26 


= 2x. V1 -x*=RH.S 
- Solve 1 + cos x =0. : 
1+cosx=0 

=> COS X =-1 
Since cos x is -ve, there is only one solution x = rin [0, 27] 
Since 2z is the period of cos x 

General value of xism+2nz,. neZ 
Hence solution set = {x + 2nz}, neZ 


(xiii) Find the solutions of sin x =— 7 in [0, 2z]. 
Ans4 sin x = — v3 | 


Tt 


‘. sin x is -ve in third and fourth quadrants with the angle x = 3: 
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Ream ond on ea ee OO 
a6 9. SF mena S24 
SECTION-II 


NOTE: Attempt any Three (3) questions, 


Q.5.(a) Prove that all 2 x 2 non-singular matrices over the real 
field form a non-abelian group under multiplication. (5) 


“EEE Let M, , Tepresent the set of all 2 x 2 matrices of the form . 


ayy 
we : 
: 21 


For any B « M,, we have 


| 11 t Ay2d,, 
a,,b,, + ajob,, 


a, 
Rae such that |A| = a,,a5, — 4,45, # 0. 


al 
Doo} 
sia | 2 

Az }[P., by, 

a,;b., + i 
a24b,. + a,b, 


and |AB| = oy + aygb 24) (244Bpq + 843059) ~ (444. + 46>.) 


Hence AB <€ 


(a,,5,, + a,b,,) # 0 


Thus the set of all 2 x 2 non-singular matrices over real 
field form a non-abelian group under multiplication. 


(b) 


ie ich oil Mens Shee Li 5 RO! I, | 
IX Let the three consecutive numbers in geometric 
progression (G.P) be = 


r 


a+ar+ar 


r 


a+ar+ar=26F 
Again, (2) (a) (ar) = 216 


Find three, consecutive numbers in G.P whose sum 
is 26 and their product is 216. 


(5) 


, a, ar. Thus, by given conditions: 


ot+atar=26 


= 26 
(1) 


J 
j 
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a® = 216 
a = (63) 13 
=6 
_By putting a= Silas uation (1), we ast 
6 + 6r+6r* = 26r mitt 2 
6r? - 20r+6=0 : «=! 
; 3r? - 10r+3=0 ' 
3r? —- 9r-r+3=0 
3r(r — 3) — 1(r -— 3) = 
(r - 3)(3r - 1) =0 


When r=3' 
The three numbers in G.P are: 
ma. 8... ; 


r- 3 
Three numbers = . 6, 18) 


om | 
and if r= 3 


The three numbers in G.P are: 
a 6 : 


TY 14° Pe 7/8 


| 


a=6 
ar = 6(3) = 18 
The numbers = (18, 6, 2).: 


— ne 2.5 -1 
_Q.6.(a) Find the inverse of the matrix A = E 4 | by 


on ae 
using row operation. a (5) 
2 5 -1 ' | 
Ans2 |A| = 4: = 2(-8 — 4) — 5(-6 - 2) — 1(6 — 4) 
y 2 = 


= 24 + 40 - 2 = 40 - lala 
As |A| + 0, so Ais non-singular. 
Appending I, on the left.of the matrix A, we have 


oe oe et ae 
3 4 220 ft’ GV 
: 1 2 2:0 0 1 
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 Interchanging R, and R,, we get 


12 2:0 0 1 
os 4: 2:0.4 © 
2 6 -.: ff DO 0 


1 2--2: 00 1) ByR,+(-3)R,3R, -- 
Ro. 8:0 1 3 2 a ea 
0.4.8 % 1.0--3 


and R, + (-2)R, >R, 


". By -3 R, > R,,,we get 


oD eee a. ae 
04 =: 0 up: sor 
O14 -9 <= 
it @eo 4 <2 
O-1°+4 :-0 +1722 3/21. 
OG. Ts. 72" 29 


By R,+(-1)R,>R, 
and R, + (-2)R, > R, 
ByR,—>R’, we have : | 
1-0. @ 2 Pu til -221- pf | 
0. 1° -4 giQedeai2i ‘aid I . os ” A 
OR i pe A EY a 

By R, +(-6)R,>R| 

and R,+4R;,>R, 


f 0 On(-67 047 14 

Rio +0: 47 -3/14 “in| 
0.0 1.:-°4/7 1114 -1/2 
Thus the inverse of Ais 


Na NIA NI 
l 


Rl= Rleo we 
N}|— asiitt Bs 
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Appending I. below the matrices A, we have 


2 5 -1 
3 4 2 
+ 2 = 
oe ae : 
0 41 O ‘ 
| Oo” 9 .f 
Interchanging c, and c,, we get . 
2-5 -1 -1 5 2 5 2 
3 4 2 24 3 a. & 
1 2 -2 —2 2 -4 a4 
0 1 90 0 4 0 1 O « 
0 0 4 8 F 0 6~O 


. By (-1)C, > C, 
_ By C, + (-5)C, + C, and C, + (-2)C, + C,, we have 


1 0 0 1 0 0 
214.70} -ae 4“ 2 
2-8 GAAP ih 
100 eaae-roe coos MQOTBCS | soe voce 05> 8-7 1C> => C, 
n>. |. en 
o 1 |% 0 114 0 
-1-' 5 1 5/14 
By C, + (2)C, > Ci and C, + (-7) C, > C,, we have 
1 0-0 1 “0° 0 ae 
0 1 0 0 1 0 
64, 00 
7 Y a. @ 
| 6 4 
aye oo om iCl & & 
oo 1 [=| 7 7 $ 
a ae 4 3 1 
7 14 2 7 “14-2 
i ae a 1 
7 4 2 7 4 2 
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By ©, + 


oh 


-7) C, C, 


and C, + (4) C,-> C, 


Thus the inverse of A is 


(b) Prove that "C, + ome , 


> LHS="C,+"C, , 
n! nl 


= n+v1C 
r * 


aaa 
~ r(r— 1)! (n- 1)! 
nl 1 


+a (n—r 


f 


= Tn!’ (Dn + 1) 


nl. 
+ 1)(n —r)! 


, 


“(r- 1)! (n—)! T n-r+l 


n! fo=tet ett 
r(n—-r+1) 


= (r— 1)! (n-1)! 
n + 1)n! 


=P 1) (n—F+1)(n—H)) 


net 1)! 
= (n-e+ 1)! 

D+ 1) 
=Hi(n+ 1-9)! 
=941C =RHS 


Q.7.(a) Solve the system of equations: | 


42x2 — 25xy + 12y? = 0 
| Ax? + Ty? = 148 


CS 4252 — 25xy + 12y? = 0 = 12x? 


=» 4x(3x — 4y) - 3y(3x - 4y) = 0, = (3x 


(5) 


~ 16xy — Oxy + 12y” = 0, 


~ 4y)(4x - 3y) = 0 


(i) We solve | 3x 
Putting x = “y from (1) in (2), we get 
i 


Scanned with CamScanner 


4 (195) + 7y2 = 148 => 64y? + G3y* = 146 » 9 
= 127y? = 148 x 9= 1332 = yes [457 
=> 127x2=148x 16 => y=+3 
we /1332 an Oiene pe me a fae 
When y= j27 = XQ > XEtG. 127. - 
(ii) We solve | 4x — 3y = 0... (3) and 4x? + 7y? = 148... (2 


Putting y = a from (3) in (2), we get 


x? + y? = 45 => 4x? +7. 16x" = 448 => 36x + 112x2 = 148 x 9 


—s 148x2=148x9 => x2=9 => x=t3 > 


Ax 
When x = Pnisaiel. a 7 


yy [4883 [1332) 
s.={0. 4), (-3, “4),( 127 | 


2 
13 (3) + 138 5 + -—~— then prove that 
(5) 


18 1; 1.3.5 (2) 
ED y-1+438(3) + Gt 


Adding 1 on both sides, we get 


4 41.31. i398 
peysted+Gh(G) + 1.3.8/(2) ‘8 © 
The series is identical with the expansion of (1 + x)" 
ie., Gente tenxs MED 24. (ii) 


Comparing second and third terms of (i) and (ii), we get 
my) (iii) 
n Xx — 3 , 
-1 t.379 
and © ai x? = 13(9) 
1 ; 
= n(n-1)x*= 3 (iv) 


Squaring eq. (iil), we get 


« 
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7 1 
ey ae 
n* X =5 


Dividing (iv) by v, = get 


n(n — 1)x? | 
n2 x2 =3% 
n-1 
n =3 
=> n-1=3n => 3n-n=-1 
1 
=> 2n=- —! ons 


Putn= -5 in equation (iii), we get 
1 1 er” es 
len — 2a 


Putting the values x= -£andn=—3in 1+y=(1+-x)? 


| 2\-% 4\-% . 
i.e., 1+y=(1-4) =(3) 


=» t+yen" - 

Taking square on : sidés, we get 
(1+yz= 

=> y*+2y+1= , 

=> y*+2y-2=0 


[1=sino Las / 
Q.8.(a) Prove that Jaane =e 6 — tan 6, where 6 is 
not an odd multiple of 5 ~ 3 . (5) 
i-sin6_~ /i-sine 
> LuHs.= = 1+sin8— \1+sin6 1+sin6 — sin ne 5 (rationalizing) 
(i-sin6)*__ /(1-sin 6)? _1-sin6 
1 -sin* 6 cos?6 cos@ 


1 sin _ a 
tore” coed re on 


E -sin6 _ 
Hence, 4 +sing eC 8 - tan 0, 
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(b) Ifa, ‘ y are the angles of a triangle ABC, then show that: (6) 


cot = ) + cot s+ cot >= cots 2 athe 


Since a, B, y are the angles of a iene 


a+ B+ y= 180° 
= a ont . 
a, BL . 
= 3+5=90°-5 woe fe 
= tan ($ +8) = tan (o0° 2} se , | 8 
ian ete 
2 2 Y 
= : a ee 
| 1 —tan > tan 5 : 
a ae 
cot = a 
2 a Y ry 
=> —- > 4 = cots 
top 
cot 5 cot 4 
B xe 
cot 5 + cots 
cot tees = 
. 2 Jb hy Be 
= A ee 
cot > cot>-1 
a 68 
cot > cot 5 
ce weal 
Z 2 ¥ 


a 6 
cot 5 cot > — 1 


= cot $ + cot $= cot $ cot 8 cos + - cot 4 


2 
a 
— cot + cot + cot ik = cot $ cot cot Z 
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Q.9.(a) The sides of a triangle are x2 + xt 4, 2x + 1 and x* - 1. 
Prove that the greatest angle of the triangle is 120°. (5) 
ESB For Answer see Paper 2018 (Group-ll), Q.9.(a). 


3 3 8. 
, 42 42 eticees 
(b) Prove that tan” 4+ tan 57 tan” 49 


1 
7 (5) | 


Anse For Answer see Paper 2017 (Group-Il), Q.9.(b). 
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